Respiratory and behavioural compensation during chronic severe loading in a hypoxic rat model.
1. Respiratory load compensation plays an important role in the maintenance of an appropriate level of ventilation. We investigated the ventilatory and behavioural responses to a severe load causing both hypercapnia and hypoxaemia in a rat model. 2. A thin silicone tube (15 mm in length, 1 mm ID) was implanted surgically in the trachea. Arterial blood gases and ventilatory and motor activities were assessed serially and non-invasively over a period of 8 weeks. 3. Ventilatory loading produced severe respiratory acidosis with concomitant hypoxaemia immediately after imposition of the load, but there was a considerable improvement of arterial blood gases at 1 day after the start of respiratory loading. Ventilatory loading also caused a gradual increase in ventilatory activity, requiring 7 days to reach the maximum level. There was a reduction in daily motor activity immediately after the ventilatory loading, but this reduction recovered gradually, together with recovery of reduced food and water intake. Administration of a hyperoxic gas mixture during the ventilatory loading decreased ventilatory activity while improving reduced motor activity. 4. These observations suggest that severe chronic ventilatory loading may induce adaptive responses that compensate rapidly for the disturbed acid-base balance with slow and gradual increases in ventilatory activity while matching the increase in motor activity/metabolic rate.